Probability description of ligand-receptor interactions. Evaluation of reliability of events with small and supersmall doses. I. Kinetics of ligand-receptor interactions.
We have developed mathematical methods for describing ligand-receptor interactions (LRI) using Markov chains. Under some conditions, the mean value of ligand-receptor complexes obtained using Markov chains coincides with that obtained from the law of mass action. Using the calculated ratio of standard deviation to mean number of ligand-receptor complexes, we show that with small concentrations of ligand-receptor complexes LRI must be described using probability methods. Using data from the literature, we show that LRI description using the mass-action law under these conditions can cause significant errors in interpretation of experimental data.